Amplified detection of transcriptional and translational inhibitors in bioluminescent Escherichia coli K-12.
The excessive prescription of antimicrobial agents and their use as animal growth promoters lead to the spread of resistance among pathogenic bacteria. Consequently, unnecessary use should be minimized, and new chemicals with novel mechanisms of action are needed. The authors have developed a fast method to measure the activity of antibiotics by means of a genetically engineered strain of Escherichia coli K-12. The system is based on the full-length bacterial luciferase operon coupled to the tetracycline-inducible tetA promoter in the reporter plasmid pTetLux1. Sublethal doses of tetracycline are used to start the luciferase synthesis in cultures that were previously incubated with the antibiotic under investigation. After a variable time frame-from 1 to 4 h, depending on the antimicrobial mode of action-the level of light emission from treated cultures is compared to the level obtained in control cultures. The gap in bioluminescence outlines the antibiotic interference in bacterial metabolism. Throughout this study, freeze-dried sensor cells were used to avoid repeated cultures from day to day. The authors show the results of 10 model antibiotics, representing different molecular structures and mechanisms of action. The results show that no actively dividing cells are needed for sensitive responses, especially when transcriptional and translational inhibitors, directly interfering with the luciferase production, are tested. The assay can be easily automated for high-throughput screening purposes of pharmaceutical industry.